A history of food related gastrointestinal symptoms is often inconsistent with the results of in vivo or in vitro tests and is difficult to evaluate. As a consequence patients may be given a too restrictive diet without a sound basis and with a risk of malnutrition as a consequence.1-3 Diagnosis and treatment depend on identification and elimination of provoking antigens. To firmly establish the diagnosis with a rational therapy it is necessary to apply a properly controlled challenge after remission has been obtained on an elimination diet. Food diary All patients were instructed to register in a diary abdominal (for example, colic, diarrhoea) and other symptoms, according to a scale from 0 to 3, as well as their intake of foods and drugs during 14 days. They were advised to eat a diet without any restrictions and it was emphasised that they should include foods that they used to avoid but not foods suspected of giving severe reactions. The diary was examined by a dietitian and a physician, dividing the patients into two groups. In group 1 there was a suspected connection between intake of specific foods and symptoms. Group 2 included patients with chronic abdominal symptoms and patients with no obvious relation between foods and symptoms in the diary.
Elimination diet
The purpose of the elimination diet was to make the patients as free as possible from symptoms. The patients in group 1 were given an individual elimination diet excluding suspected foods for one to two weeks. The patients in group 1 who did not recover on their individual elimination diet were introduced to the strict elimination diet following the same procedure as group 2, whereas those with unchanged symptoms in group 2 were not evaluated further. The patients in group 2 were given a strict elimination diet for one to two weeks consisting of water, potatoes, rice, meat (lamb, elk, veal), sugar and salt and rarely causing intolerance symptoms.
Open oralfood challenges The patients in group 1 were challenged with those foods that were suspected at amounts decided from the diary. The patients kept a diary for 48 hours after the challenge. The patients in group 2, who showed obvious improvement during the strict elimination diet, were challenged after an interval of three to five days with groups of foods (dairy products, cereals, egg, meat, fish, respectively). If symptoms occurred the foods were reintroduced separately. During these periods the patients also kept a diary. For further investigation only dairy products, cereals and egg were chosen and the patients were challenged in the same way as in group 1. The food challenges were always supervised by a physician and a nurse and were carried out in our outpatient clinic. The patients in groups 1 and 2 with no symptoms from the food challenges were advised to reintroduce the previously suspected foods, while those patients who reacted with abdominal symptoms were taken for DBPCFC.
DBPCFC
Each of the suspected foods were investigated with two active and two placebo challenges. Thus, one double blind provocation consisted of two active and two placebo challenges. The amount of food for each blind active challenge was the same as that which elicited symptoms in the open challenge. To evaluate an active blind challenge as positive the symptoms from the open challenge had to be reproduced. That means that the time of onset, the strength, and the duration of symptoms should be closely similar to the open challenge in at least one of the two active challenges. The patients with no symptoms on active blind food challenges, or patients with placebo reactions were told to add the tested foods to the diet.
The open and blind challenges were performed at the outpatient clinic. The patients were advised to keep a diet free from all suspected foods. They had to be almost asymptomatic (symptoms that arose were mild and stable) so that the patients' symptoms elicited by the challenge easily could be distinguished.
Before and after open or blind challenges the patients fasted for two hours. After each challenge the patient had to stay at the clinic for a two hour observation period and they were also asked to complete a 48 hour diary recording foods, drugs, and symptoms. Antihistamines and acetylsalicylic acid were withheld during the diary period and for 48 hours before the challenges. The results of positive DBPCFC were compared with the outcome of SPT and RAST. Allergic reactions to foods and other allergens may be explained by the presence of profilin, which constitutes a novel family of plant pan allergens.15 Profilin therefore provides an explanation as to why certain allergic patients display type I allergic reactions with various pollen and even food from distantly related plants. However, how commonly such cross reactions may occur is still not confirmed. There are still no indications that profilin could explain gastrointestinal symptoms related to vegetables rich in profilin. In our study only two of five patients, intolerant to wheat and rye flour, had positive SPT for plant allergens.
Allergy-like mechanisms with no detectable specific IgE in skin or serum might be of importance in some food related gastrointestinal symptoms. In certain patients with adverse reactions to foods, lacking specific serum IgE antibodies, there is evidence for local presence of IgE on mast cells in intestinal biopsy specimens, suggesting one explanation why the presence of circulating or skin bound IgE antibodies alone may not relate well to the occurrence of intestinal allergy (Bengtsson et al).7 These IgE antibodies may be transported into the intestinal mucosa on mast cells as suggested by Brandtzaeg.16 Kolmannskog'7 has described the presence of IgE in faeces from patients with negative SPT and RAST and Reimann18 has found release of tissue histamine with intragastric provocation under endoscopic control in patients with negative SPT and RAST for the tested allergens. However, mediators from mast cells can also be released seemingly independent of any IgE triggering of the cells. '9 Recently a good correlation was detected between the capacity of patients' sera to provide antibody mediated cellular cytotoxicity (ADCC) against P3 lactoglobulin coated red cells and the occurrence of cows' milk allergy in children with immediate, as well as delayed onset of gastrointestinal symptoms.20 Thus, ADCC might be yet another pathogenic mechanism in food allergy. Other types of immune reactions to food proteins, which may be associated with gastrointestinal reactions, are circulating immune complexes.2' In addition, there are many T cells within the intestinal mucosa and immunohistopathology, applied to biopsy specimens of intestinal mucosa taken before and after food reintroduction, suggest the presence of T cell mediated immune reactivity to foods within the gut.22
Patients with positive DBPCFC for milk in this study, we studied after intestinal challenges by a jejunal technique and compared with the reaction in healthy controls. Details of these studies have been described elsewhere.23 24 (1) During the challenges foods and placebo may be given in capsules, through a nasogastric tube or disguised in a meal. The nasogastric method renders the evaluation of nausea as a symptom difficult. (2) Withdrawal of food from enzymes in saliva, exposing the gastrointestinal tract to less degraded food constituents, may be of importance for the interpretation of the challenges. In addition, there is no general agreement about the amount of foods to use, how to hide taste, smell and colour, time between separate challenges, increase of dose, and how to deal with patients with a history of food intolerance after days or weeks of regular intake of suspected foods (delayed reactions).
The fact that the duodenal fluid absorption rate changes considerably during the interdigestive motility cycle may influence the outcome of food challenges.39 In humans, this cycle, the migrating myoelectric complex, usually has a duration of one to three hours. The rhythm seems to be generated by the enteric nervous system in lamina propria, but the rate of migration and the relative duration of the different phases are modulated by extrinsic nerves. These nerves connect the enteric nervous system to the central nervous system through sympathetic and parasympathetic pathways. It is perhaps important to challenge at a certain time in the intestinal motility cycle to interpret the challenge in a correct way.
Future studies should include measure of local events in the shock organs in relation to food intake. For example, studying inflammatory markers by a jejunal perfusion technique might be of value to understand different mechanisms behind adverse reactions to foods, in particular as in this study atopy was found only in three of 15 double blind positive patients and the presence of relevant IgE antibodies could not be shown in any patients. However, the basis for studying the mechanisms behind adverse reactions to foods is double blind verified patients. The advantage of our study design, with diaries, elimination diets, open and blinded challenges, is a considerable reduction of the number of blinded challenges. 
